The literature on the summation of sequences and the finding of the sums of the corresponding series is voluminous and well known. For rapidly convergent sequences term-by-term evaluations furnish no great obstacle. Likewise, if the sequence can be matched with a sequence whose sum is known and the term-byterm difference of the two sequences converges rapidly, this difference-sequence can be evaluated by terms.
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For series that converge slowly, various devices have been suggested. If the integral and derivatives of the general term, expressed as a function of the term index, can be evaluated, the Euler [3]-Maclaurin [7] formula or the extended-range form of these formulas [9] can be used to find the sum of the series, or of the residue after a selected term.
If a series converges sufficiently smoothly, the formulas of Lubbock [6] , as modified by de Morgan [2] , can be used to evaluate a partial sum of the terms of the series from those terms which are separated by a selected gap. Lubbock's formulas were revived by Sprague [12] , have been discussed in Whittaker and Robinson [14] , and were extended by Steffensen [13]. Lubbock's formulas all involve differences, and tables have been published by Davis [1] and others, to facilitate the evaluations.
The limit of the sum of a slowly convergent infinite series has been approximated by Salzer [10] , who selected the reciprocal of the sequence index as the independent variable in Lagrangian interpolation and found the approximate limit as this variable approaches zero. He selects the last m members of the sequence of partial sums from the n members which have been calculated. Simple factors were published for n = 5, 10, 15, and 20, and for m = 4, 7, and 11, where m < n. Later, Salzer [11] published formulas and coefficients for the sum of a finite series, and Horgan [4] prepared decimal tables of coefficients for finite sums. These formulas involve no differences and are convenient for many purposes. However, they involve extrapolation. The present formulas involve only interpolation. Only a few coefficients are included, as examples of the method.
If a sequence of terms {nk} can be approximated by a polynomial of degree n in the index k, the values of (n + 1) arbitrarily selected terms of the sequence can be used to determine the value of every other term. If {y A is a subset of {rik}, containing (n + 1) elements, Lagrangian interpolation determines
where Aun(k) can be determined independently of the values of yu ■ The sum of the sequence of m terms of [nk\ is S = X)r=i nk = X)™-i YlZ-o Aun(k)yu. As the number of terms is finite, the order of summation can be reversed, so that Although the preceding analysis is valid for every subset of the set, an application of special interest is that of skip-term summation in which the subset \yu\ is determined by the relation yti = ngu . The first term of the set and of the subset is i/o = vo and the final term is yn = vgn ■ For this choice to = gn and the terms of the subset are taken from those of the set with a gap g in the index. The initial term is not included in the sum, but its value is needed to obtain the sum. This choice permits the summation of a sequence of terms in blocks, without including overlapping terms twice, and is convenient in evaluating the sum of a smooth sequence after selected terms have been computed and added. For this choice, the sum of the ng terms of the original sequence is S = Z"=o Bunr¡gu , where fi«"= ECiAu-(fc).
The coefficient Aun(k) is a polynomial of degree n in k, and depends on u. Accordingly, the summation involves sums of the type ^2,l-\ kv, which can be shown [9] to have the value
where w is the largest integer in v/2 and where b0 = 1, b2 = -£, 64 = slo, anû b2u = -Z biu-2i/(2i + 1) ! for u > 0. Values of Bu are shown for several values of n and g in the accompanying Table. The values are exact and have been checked by the relation E*_p B<* = 2<?p based on yk = 1. With allowance for rounding errors in the tenth decimal place, they have also been verified by addition of Ak from M.T.P.
If to 9* gn, the method can be used only when the sequence can be divided into blocks each of the selected form. The sum of the terms ahead of the first block must be calculated separately. k=gp-g+l h=\ Accordingly the method is somewhat more involved for n odd than for n even.
Tests of this method on some of the examples given by Salzer [11] indicate a superiority of the latter method in summing slowly convergent series. However, the present method is convenient in summing a finite sequence of terms that are sufficiently smooth but the infinite series of which does not converge. It is also convenient when individual terms are not computed readily except for multiples of a constant, and where sequences of terms are simpler to compute for large index than for small. United States Geological Survey Washington, District of Columbia
